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(67)  The present disclosure belongs to the technical
field of heating smoking set, and in particular, to a heating
smoking set with a micro-motion clamping and sealing
function and a method using the smoking set. The sealed
heating smoking set includes a circular micro-motion
clamp, and the micro-motion clampincludes: a micro-mo-
tion swivel (1) and a sliding wheel (12) linked to the mi-
cro-motion swivel, a plurality of clamping blocks (2), each
of the clamping blocks (2) is provided with a rotation axis

(21) and a sliding groove (22); the sealed heating smok-
ing set further includes a sealed heating cavity and an
airflow disturbance component. When the sealed heating
smoking set is used with oxygen-depleted heating ciga-
rettes, the micro-motion clamp can seal the sealed heat-
ing cavity and clamp the cigarettes, so that external ox-
ygen may not enter the sealed accommodating cavity,
and the oxygen content of the tobacco segment can be
reduced during smoking, thus the heating temperature
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of the cigarette can be increased without worrying about
burning of the cigarette, and the release of tobacco aroma
components can be increased.
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Description
TECHNICAL FIELD

[0001] The presentdisclosure belongs to the technical
field of heating smoking set, and in particular, to a heating
smoking set with a micro-motion clamping and sealing
function and a method using the smoking set.

BACKGROUND

[0002] Traditional cigarettes release nicotine and fla-
vor components in tobacco through combustion to meet
the needs of consumers. While heating cigarettes is to
heatthe tobacco products to the atomization temperature
through an external heat source to achieve the effect of
producing smoke, moreover, the heating temperature is
lower than the combustion temperature of tobacco, which
can significantly reduce a large number of harmful sub-
stances produced by combustion of cigarettes while re-
ducing the harm of second-hand smoke to non-smokers.
[0003] As the heating temperature of heating ciga-
rettes is lower than the combustion temperature, com-
pared with traditional cigarettes, the tobacco aroma com-
ponents of heating cigarettes are difficult to completely
release and the amount of smoke is insufficient. Thus,
such cigarettes are difficult to be accepted by traditional
smokers.

[0004] In the process of implementing the present dis-
closure, the inventor finds that:

1. In case the cigarette accommodating cavity is
sealed after the cigarette is inserted into the heating
smoking set, the oxygen content in the tobacco sec-
tion of the cigarette and the cigarette accommodat-
ing cavity may decrease in the heating process (due
to the displacement of the newly formed fresh smoke
on the internal gas), at this time, even if the heating
temperature isincreased, the cigarette may not burn,
which can increase the release of tobacco aroma
components.

2. Meanwhile, in order to ensure insertion of ciga-
rettes, the inner diameter of the existing cigarette
accommodating cavity is larger than the outer diam-
eter of the cigarette, there is generally a gap between
the cigarette accommodating cavity and the ciga-
rette, the cigarette may easily fall in case the con-
nection is not tight.

3. In case the smoking set adopts a closed cigarette
heating structure with no air intake at the end (i.e.,
there is no air intake gap between the cigarette and
the cigarette accommodating cavity), when a normal
ventilated cigarette (normally ventilated at both ends
ofthe cigarette) is inserted into it, the oxygen content
of the tobacco segment may decrease in the heating
process, which is due to displacement of the gas
inside the cigarette by the newly-formed fresh
smoke. While the heating temperature gradually in-
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creases, the cigarette may not burn, the tobacco in
the cigarette and the air inside the cigarette are rap-
idly heated from the ambient temperature to the
working temperature of the smoking set, at this time,
as the internal gas pressure increases, the tobacco
aroma components are also discharged out of the
smoking set together with the high-pressure gas to
form a smoke aerosol. However, as the process of
heating the cigarette by the heating element contin-
ues, the heat is rapidly increasing in the continuous
heating stage from room temperature to the start of
smoking. When the heating element reaches the
working temperature, the temperature does not in-
crease any more, and the increase in the overflow
ofthe smoke aerosol in the cigarette accommodating
cavity is not as high as that in the heating stage.
Since there is no continuous airflow through the to-
bacco section, the natural overflow of smoke aerosol
may be obviously insufficient only by pressure dif-
ference or the effect of the filter of the cigarette, caus-
ing the problem of insufficient smoke after 1/5 of the
cigarette is smoked.

[0005] The present disclose is proposed to solve the
above-mentioned problems.

SUMMARY

[0006] A firstaspect of the presentdisclosure provides
a heating smoking set with a micro-motion clamping and
sealing function, the heating smoking set includes a cir-
cular micro-motion clamp, and the micro-motion clamp
includes: a micro-motion swivel 1 and a sliding wheel 12
linked to the swivel, as well as a plurality of clamping
blocks 2;

Wherein, a rotation axis 21 and a sliding groove 22
are provided on each clamping block 2;

The micro-motion swivel 1 includes a circular struc-
ture, and the center hole radius of the circular struc-
ture is R;

The clamping block 2 is provided with a circular arc
structure, and the radius of the circular inner circle
isR;

Each ofthe sliding wheels 12 is mounted on the inner
end surface of the micro-motion swivel 1 in a fixed-
connection manner;

Each of the clamping blocks 2 is also connected to
the inner end surface of the micro-motion swivel 1
through the rotation axis 21, and the rotation axis 21
is disposed on the clamping block 2 at a point close
to the center of the circle where the arc structure is
located;

Each sliding wheel 12 is in sliding connection with
each of the clamping blocks 2 at the respective cor-
responding positions, and each sliding wheel 12 is
limited to each of the sliding grooves 22 in a rotating
or sliding manner; when the micro-motion swivel 1
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rotates, it drives each of the sliding wheels 12 to dis-
place, each of the sliding wheels 12 drives each of
the clamping blocks 2 to rotate through the sliding
grooves 22, and the center of the inner circle of the
clamping blocks 2 moves. The sliding wheels 12 dis-
place in a rotating or sliding manner.

[0007] Preferably, the sealed heating smoking set fur-
ther includes a sealed heating cavity and an airflow dis-
turbance component, the airflow disturbance component
disturbs the cigarettes in the sealed heating cavity
through inserting or non-inserting into the sealed heating
cavity. The outer diameter of the cigarette is slightly
smaller than 2R.

[0008] Preferably, the sliding groove 22 is a waist
groove.
[0009] Preferably, the sliding groove 22 has a race-

track shape, namely, a rectangular groove with semicir-
cles at both ends.

[0010] Preferably,thetwo ends ofthe circulararc struc-
ture of each of the clamping blocks 2 are irregular, and
the shapes of the two ends match each other. This may
enlarge the circumferential contact area of the clamping
block 2 and the cigarette, so as to strengthen the clamp-
ing and sealing effect of the clamping block 2 on the cig-
arette. When the two ends of the clamping block 2 are in
contact with each other at the inner circle position, the
clamping block 2 can completely seal the sealed heating
cavity in the circumferential direction while clamping the
cigarette.

[0011] Preferably, the rotation axis 21 is disposed on
one end of the clamping block 2 at a point close to the
center of the circle where the arc structure is located.
[0012] Preferably, the sum of the central angles of the
inner arcs of the circular arc structures of all the clamping
blocks is 360 degrees.

[0013] Preferably, the number of the clamping blocks
2 is four.

[0014] Preferably,theinnerarcsurface ofthe arc struc-
ture of the clamping block 2 is rough or with a non-skid
pattern, which canincrease friction between the clamping
block 2 and the cigarette, so as to strengthen the clamp-
ing and sealing effect of the clamping block 2 on the cig-
arette.

[0015] Preferably, the sealed heating smoking set fur-
ther includes a base 3 and a sealed heating cavity, the
base 3 is disposed between the micro-motion clamp and
the sealed heating cavity, the base 3 is connected to the
micro-motion clamp and the sealed heating cavity in a
snap-fit connection.

[0016] Preferably, the sealed heating smoking set fur-
ther includes: a circumferential heating element 4, a heat
insulating layer 5, and a sealing sleeve 6 distributed in
sequence from the inner layer to the outer layer, the in-
side of the circumferential heating element4 is the sealed
heating cavity.

[0017] The outer surface of the circumferential heating
element 4 is wrapped with a layer of heat insulating ma-
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terial as the heat insulating layer 5. Alternatively, a layer
of insulating material is distributed or spread in the axial
direction of the outer wall of the cylindrical circumferential
heating element 4 as the heat insulating layer 5. The heat
insulating layer 5 is made of inorganic or polymer mate-
rials with good high-heat resistance and low thermal con-
ductivity, such as paper composed of aerogels or syn-
thetic non-metallic materials with high temperature re-
sistance.

[0018] The sealingsleeve 6 is wrapped around the out-
side of the heat insulating layer 5. The material of the
sealing sleeve 6 is high-temperature resistant silicone
rubber, etc.

[0019] The base 3 is provided with a circular structure
with an inner flange. The upper end of the heat insulating
layer 5wraps the upper end of the circumferential heating
element 4. The upper end of the heat insulating layer 5
abuts against the lower end of the inner flange of the
base 3. The upper end of the sealing sleeve 6 abuts
against the lower end of the main body of the base 3.
This can insulate the base 3 and better seal the sealed
heating cavity.

[0020] Preferably, a locking device is provided on the
sealed heating smoking set, so as to lock the clamping
block 2 and/or the micro-motion swivel 1.

[0021] Preferably, the locking device includes:

A positioning block 11 fixedly connected to the lower
edge of the micro-motion swivel 1;

A limiting block 31 is fixedly connected to the sealed
heating smoking set, an L-shaped space is cutinside
the limiting block 31, the top surface of the space
matched with the positioning block 11 is a slope with
a certain angle, when the positioning block 11 is ro-
tated to the limit position of the L-shaped space, the
positioning block 11, together with the micro-motion
swivel 1, is limited and locked; at this time, the posi-
tion of the clamping block 2 is precisely locked.

[0022] The limiting block 31 is fixed on the base 3, the
limiting block is a cylinder with an L-shaped space cut
inside.

[0023] The first design method of the non-plug-in air-
flow disturbance component is as follows:

The airflow disturbance component is an oscillating
component; the sealed heating smoking set further
includes a sealed heating component;

The sealed heating set includes: a circumferential
heating element 4, a heat insulating layers 5, and a
sealing sleeve 6 distributed in sequence from the
inner layer to the outer layer; wherein, the circum-
ferential heating element 4 is provided with a hollow
structure, and the sealed heating cavity is formed
inside, the bottom of the sealing sleeve 6 is provided
with an elastic pad 60 for sealing the bottom of the
sealed heating cavity; the oscillating component is
disposed at the lower part of the sealed heating cav-
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ity to generate oscillating squeeze on the elastic pad
60 .

[0024] The first design method of the plug-in airflow
disturbance component is as follows:

The airflow disturbance component is an oscillating
component; the sealed heating smoking set further
includes a sealed heating component;

The sealed heating component includes: a circum-
ferential heating element 4, a heat insulating layer
5, and a sealing sleeve 6 distributed in sequence
from the inner layer to the outer layer; wherein, the
circumferential heating element 4 is a hollow struc-
ture, the sealed heating cavity is formed inside, and
the bottom of the sealing sleeve 6 seals the bottom
ofthe sealed heating cavity, the bottom of the sealing
sleeve 6 is provided with an elastic vibrating mem-
brane 61, the elastic vibrating membrane 61 is pro-
vided with concentric corrugated undulations, and a
vibrating through hole 62 is provided on the elastic
vibrating membrane 61;

The oscillating component includes:

A swinging needle 13 penetrating the sealing
ring 63 and the vibrating through hole 62 and
penetrating into the sealed heating cavity;

A power supply device providing power for the
swinging needle 13 to wigwag.

[0025] The second design method of the plug-in airflow
disturbance component is as follows:

The airflow disturbance component is a heating os-
cillating component; the sealed heating smoking set
further includes a sealing component;

The sealing component includes: a sealing sleeve
6, the inside of the sealing sleeve is a sealing cavity,
the bottom of the sealing sleeve 6 is provided with
an elastic vibrating membrane 61, the elastic vibrat-
ing membrane 61 is provided with concentric corru-
gated undulations, and a vibrating through hole 62
is provided on the elastic vibrating membrane 61;
The heating oscillating component includes:

A heating swinging needle 19 penetrating the
vibrating through hole 62 and into the sealed
cavity, and the part of the heating swinging nee-
dle 19 inside the sealed cavity is provided with
an electric heating function;

A power supply device providing power for the
heating swinging needle 19 to wigwag.

[0026] A second aspect of the present disclosure pro-
vides a method using the sealed heating smoking set of
the first aspect, wherein a cigarette is inserted into the
sealed heating cavity, rotate the micro-motion swivel 1
in a certain direction to drive the clamping block 2 to ro-
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tate, so as to clamp the cigarette and circumferentially
seal the sealed heating cavity, the sealed heating smok-
ing set initiates, users start to smoke.

[0027] The micro-motion swivel 1 is locked by the lock-
ing device after rotating a certain angle, at this time, the
clamping block 2 is also locked without rebound.

[0028] After smoking, the micro-motion swivel 1 can
be unlocked by rotating the micro-motion swivel 1 in the
opposite direction, at this time, the cigarette can be taken
out.

[0029] The above technical solutions can be freely
combined without contradiction.

[0030] The clamping principle of the micro-motion
clamp illustrated in Embodiment 1 of the present disclo-
sure is as follows:

As shown in the Figures, FIG. 1a is the initial state of the
micro-motion swivel 1, FIG.1b is the state after the micro-
motion swivel 1 rotates by a small angle (61-62).

[0031] As shown in FIG.1b, after the cigarette to be
smoked is inserted into the bottom of the sealed heating
cavity, in the process which the micro-motion swivel 1
rotating the heating element of the present disclosure
rotates a slight angle (61-62) to the limit position 62, the
four sliding wheels 12 fixed on the inner end surface of
the micro-motion swivel 1 act on each clamping block 2
through the inner wall of the sliding grooves 22, so that
each of the clamping blocks 2 rotates around the rotation
axis 21, and the inner loop surface of each of the clamping
blocks 2 deviates from the loop surface where the inner
wall of the central hole of the micro-motion swivel 1 is
located. Wherein, taking the clamping block 2 in the upper
left of the figure as an example, the center of the inner
ring surface deviates from the point O in FIG.1a to the
point N in FIG.1b (the remaining three clamping blocks
may not be repeated by analogy), the deviation in the
horizontal direction is Ax, bringing compression to the
lower part of the inserted cigarette filter end.

[0032] Therefore, underthe relative friction of the inner
ring of the clamping block 2 (preferably the inner ring
surface is provided with horizontal or vertical stripes, or
a surface with relatively high roughness) and squeezing
of the four clamping blocks 2 that insert the cigarette into
the central hole, so as to clamp the cigarette; at this po-
sition, the micro-motion swivel 1 can be locked by the
locking device until the inserted cigarette is smoked, and
the micro-motion swivel 1 can be unlocked and taken out
smoothly when needed.

[0033] The working principle of the locking device is:
The positioning block 11 is fixedly connected with the
lower edge of the micro-motion swivel 1.

[0034] The limiting block 31 is fixedly connected to the
base 3 and corresponds to two limit position changes of
the clamping block 2. When the micro-motion swivel 1
rotates by an angle of 61-62, the positioning block 11
rotates to the position defined by the limiting block 31,
an L-shaped space is cutinside the limiting block 31, and
the top surface of the space matched with the positioning
block 11 is a slope with a small angle, when the position-
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ing block 11 rotates to its inner limit position, the posi-
tioning block 11, together with the micro-motion swivel
1, is limited to the angle 61-62, at this time, the inner
clamping block 2 can clamp the cigarette.

[0035] The relative positions of the limiting block 31
and the positioning block 11 on the micro-motion swivel
1 are shown in FIG.3. The initial position of the positioning
block 11 is shown by the solid line. After rotating the angle
61-682, the position is shown by the dotted line in the lim-
iting block 31, which is the locking position of the micro-
motion swivel 1 at this time.

[0036] The relative positions of the limiting block 31
and the positioning block 11 can be adjusted based on
the outer diameter of the cigarette.

[0037] Certainly, other locking devices can also be
used in the present disclosure, as long as the clamping
block 2 and/or the micro-motion swivel 1 can be locked.
[0038] The present disclosure has the following bene-
ficial effects:

1. The present disclosure designs for the first time a
sealed heating smoking setincluding a micro-motion
clamp, the clamp is installed in the smoking set,
which can clamp and seal the cigarette in the cir-
cumferential direction. The micro-motion clamp in-
cludes a micro-motion swivel and a plurality of
clamping blocks. After the cigarette is inserted, the
micro-motion swivel can be rotated to clamp and cir-
cumferentially seal the cigarette, whichis convenient
to use. When the sealed heating smoking setis used
in combination with ordinary cigarettes, it can clamp
and fix the cigarettes while preventing the cigarettes
from falling out of the sealed accommodating cavity.
When the sealed heating cigarette is used with ox-
ygen-depleted heating cigarettes, the micro-motion
clamp can seal the sealed heating cavity and clamp
the cigarettes, external oxygen may not enter the
sealed accommodating cavity, and the oxygen con-
tent of the tobacco segment can be reduced during
smoking, so that the heating temperature of the cig-
arette can be increased without worrying about burn-
ing of the cigarette, and the release of tobacco aroma
components can be increased.

2. As the main clamping part of the micro-motion
clamp is the clamping block 2, the inner diameter of
the clamping block 2 after clamping can be adapted
to the outer diameter of the cigarette, thus a smoking
set can be adapted to cigarettes of various diame-
ters, while maintaining the best clamping and sealing
effect.

3. Inthe preferred technical solution, the sealed heat-
ing smoking set is also provided with an airflow dis-
turbance component, including disturbing the smoke
in the sealed heating cavity through inserting or non-
inserting into the sealed heating cavity.

4. In the preferred technical solution, an automatic
locking device is also designed to lock the clamping
block 2 and/or the micro-motion swivel 1, without
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worrying about rebound. The locking device only in-
cludes the positioning block 11 and the limiting block
31, so that the design is simplified and convenient
for operation.

5. In the preferred technical solution, the present dis-
closure adds a mechanism or device for continuous
discharge of subsequent smoke, e.g., the smoke in
the sealed heating cavity is disturbed through
squeezing the movable hammer or swinging the
swinging needle, so that the aerosol temporarily
"sealed" in the sealed heating cavity is agitated and
extruded in large doses, so as to realize continuous
and sufficient smoke guarantee during the whole
process of smoking.

BRIEF DESCRIPTION OF THE DRAWINGS
[0039]

FIG.1 is a schematic view of the micro-motion clamp
of Embodiment 1.

FIG.2is a cross-sectional schematic view of a sealed
heating smoking set with a non-plug-in airflow dis-
turbance component of Embodiment 1.

FIG.3 is a view showing the relative positions of the
limiting block 31 and the positioning block 11 on the
micro-motion swivel 1 of Embodiment 1.

FIG.4 is a schematic view of the parts of the limiting
block 31 of Embodiment 1.

FIG.5 is a schematic view of parts of another limiting
block 31 of Embodiment 1.

FIG.6 is a cross-sectional schematic view of a sealed
heating smoking set with a first plug-in airflow dis-
turbance component of Embodiment 2.

FIG.7 is a schematic view of the parts of the swinging
needle 13 of Embodiment 2.

FIG.8 is a cross-sectional schematic view of a sealed
heating smoking set with a second plug-in airflow
disturbance component of Embodiment 3.

FIG.9 is a schematic view of the parts of the heating
swinging needle 19 of Embodiment 3.

FI1G.10 is a schematic view of the power supply de-
vice of Embodiment 4.

FIG.11 is a cross-sectional schematic view of a
sealed heating smoking set with a micro-motion
clamp of Embodiment 5.

[0040] List of signs in the drawings:

1. Micro-motion swivel, 11. Positioning block, 12. Sliding
wheel, 2. Clamping block, 21. Rotation axis, 22. Sliding
groove, 3. Base, 31. Limiting block, 4. Circumferential
heating element, 5. Heat insulating layer, 6. Sealing
sleeve, 60. Elastic pad, 61. Elastic vibrating membrane,
62. Vibration through hole, 63. Sealing ring, 7. Heat in-
sulation sleeve, 8. Movable hammer, 10. First ferromag-
netic material block, 13. Swinging needle, 131. Fin, 132.
Magnetic sheet, 14. Base, 141. Through hole, 15. Spring,
16. Coil, 19. Heating swinging needle, 191. Heating
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swinging needle fin, 192. Heating swinging needle mag-
netic sheet, 20. Lubricating ring, 211. Iron core, m. Slope
surface, n. Limiting surface, p. Positioning surface, q. Po-
sitioning pile.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0041] The presentdisclosure will be further explained
below through specific embodiments.

Embodiment 1

[0042] AsshowninFIGS. 1-5, a sealed heating smok-
ing set with a micro-motion clamp and an airflow distur-
bance component, the sealed heating smoking set in-
cludes a circular micro-motion clamp, and the micro-mo-
tion clamp includes: one micro-motion swivel 1 and four
sliding wheels 12 linked to it, four clamping blocks 2;

Wherein, one rotation axis 21 and one sliding groove
22 are provided on each clamping block 2;

The micro-motion swivel 1 includes a circular struc-
ture, and the center hole radius of the circular struc-
ture is R;

The clamping block 2 is provided with a circular arc
structure, and the radius of the circular inner circle
isR;

Each of the sliding wheels 12 is mounted on the inner
end surface of the micro-motion swivel 1 in a fixed-
connection manner;

Each of the clamping blocks 2 is also connected to
the inner end surface of the micro-motion swivel 1
through the rotation axis 21, and the rotation axis 21
is disposed on the clamping block 2 at a point close
to the center of the circle where the arc structure is
located;

Each sliding wheel 12 is in sliding connection with
each of the clamping blocks 2 at respective corre-
sponding positions, and each sliding wheel 12 is lim-
ited in each of the sliding grooves 22 in a rotating or
sliding manner.

[0043] The sliding groove 22 is provided with a race-
track shape, namely, a rectangular groove with semicir-
cles at both ends.

[0044] Thetwoends ofthe circulararcstructure ofeach
clamping block 2 are irregular, and the shapes of the two
ends match each other.

[0045] The rotation axis 21 is disposed on one end of
the clamping block 2 at a point close to the center of the
circle where the arc structure is located.

[0046] The sum of the central angles of the inner arcs
of the circular arc structures of the four clamping blocks
2 is 360 degrees.

[0047] In case the micro-motion swivel 1 rotates itself,
it drives each of the sliding wheels 12 to displace, each
of the sliding wheels 12 drives each of the clamping
blocks 2 to rotate through the sliding grooves 22, and the
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center of the inner circle of the clamping blocks 2 moves.
[0048] The inner circular surface of the arc structure
of the clamping block 2 is a surface with horizontal or
vertical stripes, or a surface with relatively high surface
roughness.

[0049] The sealed heating smoking setfurtherincludes
a base 3 and a sealed heating cavity, the base 3 is dis-
posed between the micro-motion clamp and the sealed
heating cavity, the base 3 is connected to the micro-mo-
tion clamp and the sealed heating cavity in a snap-fit
connection.

[0050] The sealed heating smoking set further in-
cludes: a circumferential heating element 4, a heat insu-
lating layer 5, a sealing sleeve 6 and a heat insulating
sleeve 7 distributed from the inner layer to the outer layer.
[0051] Inside the circumferential heating element 4 is
the sealed heating cavity. The outer surface of the cir-
cumferential heating element 4 is wrapped with a layer
of heat insulating material, that is, a heat insulating layer
5. The heat insulating layer 5 is made of a high temper-
ature resistant synthetic non-metallic material.

[0052] The sealingsleeve 6 is wrapped around the out-
side of the heat insulating layer 5. The sealing sleeve 6
is made of high temperature resistant silicone rubber.
[0053] The base 3 is provided with a circular structure
with an inner flange. The upper end of the heat insulating
layer 5wraps the upper end of the circumferential heating
element 4. The upper end of the heat insulating layer 5
abuts against the lower end of the inner flange of the
base 3. The upper end of the sealing sleeve 6 abuts
against the lower end of the main body of the base 3.
This can insulate the base 3 and better seal the sealed
heating cavity.

[0054] The sealed heating smoking setis provided with
a locking device, which can lock the clamping block 2 or
the micro-motion swivel 1. The locking device includes:

A positioning block 11 fixedly connected to the lower
edge of the micro-motion swivel 1;

A limiting block 31 is fixedly connected to the sealed
heating smoking set, an L-shaped space is cutinside
the limiting block 31, the top surface of the space
matched with the positioning block 11 is a slope with
a certain angle, when the positioning block 11 is ro-
tated to the limit position of the L-shaped space, the
positioning block 11, together with the micro-motion
swivel 1, is limited and locked. At this time, the po-
sition of the clamping block 2 is precisely locked.

[0055] The limiting block 31 is fixed on the base 3,
which is a cylinder with an L-shaped space cut inside.
Certainly, the limiting block 31 is not limited to this shape.
[0056] The view of the parts of the limiting block 31 is
showninFIG.4. Whenin use, the limiting block is installed
upside down on the base 3 and in a position that matches
with the positioning block 11, as shown in FIG.2. The
limiting block 31 has a small-angle slope surface m, and
the side surface perpendicular to the slope surface m is
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the limiting surface n, the limiting surface n can be used
as a stopper for limiting the movement of the positioning
block 11.

[0057] Another embodiment of the limiting block 31 is
shown in FIG.5, the main body of the limiting block 31 is
a cylinder after cutting. The cutting method is as follows:
in the height direction: cut 3/4 along the height direction
of the cylinder; in the horizontal direction: cut 1/2~2/3
along the diameter direction of the cylinder.

[0058] The remaining part of the upper surface of the
cylinder is the contact surface with the base 3 when the
cylinder is installed on the base 3 as the installation sur-
face. One side of the installation surface is a combination
of a slope surface m having a certain angle with the in-
stallation surface and a positioning surface p parallel to
the installation surface. A positioning pile q is also fixedly
connected to the positioning surface p, which is set in a
self-locking position corresponding to the rotation of the
micro-motion swivel 1 by a small angle (61-62). This em-
bodiment has better processability.

[0059] An airflow disturbance component is also pro-
vided in Embodiment 1, the airflow disturbance compo-
nent is a non-plug-in type, and the specific design is as
follows:

[0060] The bottom of the sealing sleeve 6 is provided
with an elastic pad 60 for sealing the bottom of the sealed
heating cavity, and the elastic pad 60 is a rubber pad.
[0061] The oscillating component is disposed at the
lower part of the sealed heating cavity to generate oscil-
lating squeeze on the elastic pad 60.

[0062] Wherein, the oscillating component includes: a
movable hammer 8, a coil 16, a spring 15, and a first
ferromagnetic material block 10.

[0063] In FIG.2, the movable hammer 8 includes two
parts, a beating part directly in contact with the elastic
pad 60 and a three-step columnar supporting part fixed
under the beating part, the first-step columnar portion of
the columnar supporting part is wrapped inside the beat-
ing part. The movable hammer 8 can move up and down,
and the first ferromagnetic material block 10 is fixedly
connected to the supporting part of the movable hammer
8 as a whole.

[0064] The oscillating component further includes a
base 14 with a cavity inside and a through hole at the
upper end, the coil 16 is fixed inside the cavity of the base
14, the beating part and the supporting part of the mov-
able hammer 8 squeeze the elastic pad 60 through the
through hole.

[0065] The base 14 also supports and fixes the sealed
heating cavity and the heat insulating sleeve 7, the base
is made of high temperature resistant synthetic material.
One end of the spring 15 abuts against the first ferromag-
netic material block 10, and the other end abuts against
the base 14.

[0066] Preset the conduction frequency of the coil 16
to 0.5Hz. Certainly, the above-mentioned coil 16 can also
be replaced by an electromagnet. The coil 16 is disposed
between the first ferromagnetic material block 10 and the
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elastic pad 60.

[0067] When the coil 16 is deenergized, the distance
between the first ferromagnetic material block 10 and the
coil 16 (the distance here refers to the length of the gap
between the two in the vertical direction) is L, the spring
15is in a compressed state at this time, and the movable
hammer is in contact with the elastic pad 60 without
squeezing;

When the coil 16 is energized, the first ferromagnetic
material block 10 is attracted by the coil 16, the distance
L between the two becomes smaller, and the variation is
1 mm, the movable hammer 8 squeezes the elastic pad
60, and the spring 15 is further compressed at this time.
[0068] In case the coil 16 is conducted at a certain fre-
quency, the following operations are performed:

1. In case the coil 16 is energized, the movable ham-
mer 8 squeezes the elastic pad 60, and the spring
15 is further compressed;

2. Then, the coil 16 is deenergized, the spring 15
rebounds, driving the movable hammer 8 away from
the elastic pad 60;

3. Repeat steps 1 and 2 above, the movable hammer
8 generates a pulse-type oscillating squeeze on the
elastic pad 60.

Embodiment 2

[0069] As shown in FIGS.6-7, a sealed heating smok-
ing set with a micro-motion clamp and an airflow distur-
bance component. The upper part of the sealed heating
cavity is sealed by the micro-motion clamp of Embodi-
ment 1.
[0070]
lows:
The bottom of the sealing sleeve 6 seals the bottom of
the sealed heating cavity, and the bottom of the sealing
sleeve 6 is provided with an elastic vibrating membrane
61, the elastic vibrating membrane 61 is provided with
concentric corrugated undulations, and a vibrating
through hole 62 is provided on the elastic vibrating mem-
brane 61.

[0071] The airflow disturbance component is a plug-in
oscillating component, and the specific design is as fol-
lows:

The oscillating component includes:

The differences from Embodiment 1 are as fol-

A swinging needle 13 penetrating the vibrating
through hole 62 and penetrating into the sealed heat-
ing cavity;

A power supply device providing power for the swing-
ing needle 13 to wigwag.

[0072] The periphery of the vibrating through hole 62
is surrounded by a sealing ring 63 with a thickness greater
than that of the elastic vibrating membrane 61, the swing-
ing needle 13 penetrates the sealing ring 63, and the
sealing ring 63 is integrally connected to the elastic vi-
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brating membrane 61.

[0073] The sealingring 63 has the functions of sealing
and supporting the swinging needle 13.

[0074] The swinging needle 13 penetrates the elastic
vibrating membrane 61 and maintains a relatively sealing
performance, under normal atmospheric pressure, there
is no gas exchange between the swinging needle 13 and
the elastic vibrating membrane 61.

[0075] The sealing ring 63 is integrally formed by die
casting. The elastic vibrating membrane 61 is formed by
hot pressing.

[0076] The corrugated undulations on the elastic vi-
brating membrane 61 have a maximum height difference
of 1.5mm between peaks and troughs.

[0077] The height of the swinging needle 13 penetrat-
ing into the sealed heating cavity is 2/3 of the length of
the circumferential heating element 4.

[0078] The upper end of the swinging needle 13 is a
smooth tip.
[0079] The swinging needle 13 inside the sealed heat-

ing cavity is provided with a fin 131 radially protruding
relative to the swinging needle 13, and the fin 131 is per-
pendicular to the direction in which the swinging needle
13 vibrates from side to side.

[0080] There arefourfins 131, which are symmetrically
distributed on both sides of the swinging needle 13.
[0081] Wherein, the power supply device is disposed
at the lower part of the sealed heating cavity, the power
supply device includes: the electromagnet composed of
a coil 16 and an iron core 211, a spring 15 and a base
14; the lower end of the swinging needle 13 is provided
with a magnetic sheet 132; the magnetic sheet 132 is an
iron sheet, and the direction of the magnetic sheet is par-
allel to the fin 131. FIG.2 is a three-dimensional sche-
matic view of the swinging needle 13 of Embodiment 1.
[0082] The electromagnet and the spring 15 are re-
spectively disposed on both sides of the lower end of the
swinging needle 13,

One end of the spring 15 is connected to the base
14 of the sealed heating smoking set, and the other
end is connected to the magnetic sheet 132 of the
swinging needle 13; the electromagnet is fixed on
the base 14 of the sealed heating smoking set;
The distance between the right end of the electro-
magnet and the right end of the spring 15 exceeds
the original length of the spring 15 by 1.0mm. The
conduction frequency of the coil 16 is 0.5Hz. The
sealing sleeve 6 is surrounded by a heat insulating
sleeve 7 outside.

[0083] The upper part of the base 14 has a positioning
through hole 141 that is penetrated by the swinging nee-
dle 13. The diameter of the positioning through hole 141
is larger than that of the vibration through hole 62, and
the diameter of the positioning through hole 141 is greater
than 2mm.

[0084] The base 14 supports the sealed heating cavity
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so that the thin elastic vibration membrane 61 at the bot-
tom of the sealing sleeve 6 may not be damaged when
the smoking cigarette is inserted. The base 14 also sup-
ports and fixes the sealed heating cavity and the heat
insulating sleeve 7.

[0085] A circulartable recessed in the concave groove
on the base 14 is disposed between the base 14 and the
sealing ring 63, and a lubricating ring 20 is placed inside
the circular table, the central hole of the circular table
(i.e., where the lubricating ring 20 is located) is coaxial
with the positioning through hole 141 with the same di-
ameter.

[0086] The outer diameter of the sealingring 63 is larg-
er than the diameter of the through hole on the lubricating
ring 20. This enables the swinging needle 13 to oscillate
left and right within the range defined by the spring 15
and the positioning through hole 141.

[0087] The base 14 supports the sealed heating cavity
through the embedded lubricating ring 20, which has a
good lubricating effect, so that when the smoking ciga-
rette is inserted, the thin elastic vibrating membrane 61
at the bottom of the sealing sleeve 6 may notbe damaged
due to excessive friction and vibration of the vibrating
membrane may not be greatly damped.

[0088] The lubricating ring 20 is made of high temper-
ature resistant, non-toxic, odorless, self-lubricating ma-
terials such as graphite.

[0089] The base 14 also supports and fixes the sealed
heating cavity and the heat insulating sleeve 7.

[0090] FIG.7 is a schematic view of the parts of the
swinging needle 13.

Embodiment 3

[0091] As shown in FIGS.8-9, a sealed heating smok-
ing set with a micro-motion clamp and an airflow distur-
bance component.

[0092] The upper part of the sealed heating cavity is
sealed by the micro-motion clamp of Embodiment 1.
[0093] The differences from Embodiment 1 are as fol-
lows:

The bottom of the sealing sleeve 6 is provided with an
elastic vibrating membrane 61, the elastic vibrating mem-
brane 61 is provided with concentric corrugated undula-
tions, and a vibrating through hole 62 is provided on the
elastic vibrating membrane 61. The circumferential heat-
ing element 4 of Embodiment 1 is replaced with a heating
swinging needle 19. The sealing sleeve 6 is wrapped with
a heat insulating layer 5 outside.

[0094] The airflow disturbance component is a plug-in
heating oscillating component, and the specific design is
as follows:

The heating oscillating component includes:

A heating swinging needle 19 penetrating the vibrat-
ing through hole 62 and into the sealed cavity, the
part of the heating swinging needle 19 inside the
sealed cavity is provided with an electric heating
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function;
A power supply device providing power for the heat-
ing swinging needle 19 to wigwag.

[0095] The heating section can use any suitable heat-
ing rod configuration available.

[0096] The corrugated undulations on the elastic vi-
brating membrane 61 have a maximum height difference
of 1.5mm between peaks and troughs. The height of the
heating swinging needle 19 penetrating into the sealing
cavity is 2/3 of the length of the sealing cavity. The upper
end of the swinging needle is a smooth tip.

[0097] The periphery of the vibrating through hole 62
is surrounded by a sealing ring 63 with thickness greater
than that of the elastic vibrating membrane 61, the heat-
ing swinging needle 19 penetrates the sealing ring 63,
the sealing sleeve 6, the elastic vibrating membrane 61,
and the sealing ring 63 are integrally connected. The
heating swinging needle 19 penetrates the elastic vibrat-
ing membrane 61 and maintains a relatively sealing per-
formance, under normal atmospheric pressure, there is
no gas exchange between the heating swinging needle
19 and the elastic vibrating membrane 61. The sealing
ring 63 is integrally formed by die casting. The elastic
vibrating membrane 61 is formed by hot pressing.
[0098] A heating swinging needle fin 191 radially pro-
truding relative to the heating swinging needle 19 is pro-
vided onthe heating swinging needle 19 inside the sealed
cavity, the heating swinging needle fin 191 is perpendic-
ular to the direction in which the heating swinging needle
19 vibrates from side to side. There are four heating
swinging needle fins 191, which are distributed on both
sides of the heating swinging needle 19. FIG.9is a sche-
matic view of the parts of the heating swinging needle 19.
[0099] The heating swinging needle 19 includes a
heating section, a heat-insulating section, and a non-
heating section, which are connected in an integrated or
separate manner from the upper part to the lower part,
the heating section is inside the sealing cavity, the heat-
insulating section and the non-heating section are out-
side the sealing cavity, the heating section includes a
rod-shaped insulating shell and heating wires inside. The
heating swinging needle 19 is provided with a thermo-
couple as a temperature detection device.

[0100] The power supply device is disposed at the low-
er part of the sealed cavity, and the power supply device
includes: the electromagnet composed of a coil 16 and
an iron core 211, a spring 15 and a base 14; the lower
end of the heating swinging needle 19 has a heating
swinging needle magnetic sheet 192;

The electromagnet and the spring 15 are respectively
disposed on both sides of the lower end of the heating
swinging needle 19; one end ofthe spring 15is connected
to the base 14 of the sealed heating smoking set, and
the other end is connected to the heating swinging needle
magnetic sheet 192 of the heating swinging needle 19;
the electromagnet is fixed on the base 14 of the sealed
heating smoking set; the distance between the right end
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of the electromagnet and the right end of the spring 15
exceeds the original length of the spring 15 by 1mm.
Namely, when the electromagnet is energized, the elec-
tromagnetic force attracts the heating swinging needle
magnetic sheet 192 to drive the heating swinging needle
19 to approach the electromagnet, and the spring 15 is
stretched. When the electromagnet is deenergized, the
spring 15 rebounds and drives the heating swinging nee-
dle 19 away from the electromagnet.

[0101] The heating swinging needle magnetic sheet
192 is an iron sheet, and the direction is parallel to the
heating swinging needle fin 191. The upper part of the
base 14 is provided with a positioning through hole 141
that is penetrated by the heating swinging needle 19, the
diameter of the positioning through hole 141 is larger
than that of the vibration through hole 62. and the diam-
eter of the positioning through hole 141 is greater than 2
mm; one end of the spring is connected to the base 14
of the sealed heating smoking set. The conduction fre-
quency of the electromagnetis 0.5 Hz. The sealing sleeve
6 is surrounded by a heat insulating sleeve 7 outside.
[0102] A circulartable recessed in the concave groove
on the base 14 is disposed between the base 14 and the
sealing ring 63, and a lubricating ring 20 is placed inside
the circular table, the central hole of the circular table
(i.e., where the lubricating ring 20 is located) is coaxial
with the positioning through hole 141 with the same di-
ameter.

[0103] The outer diameter of the sealingring 63 is larg-
er than the diameter of the through hole on the lubricating
ring 20. This enables the heating swinging needle 19 to
oscillate left and right within the range defined by the
spring 15 and the positioning through hole 141.

[0104] The base 14 supports the sealed heating cavity
through the embedded lubricating ring 20, which has a
good lubricating effect, so that when the smoking ciga-
rette is inserted, the thin elastic vibrating membrane 61
at the bottom of the sealing sleeve 6 may notbe damaged
due to excessive friction and vibration of the vibrating
membrane may not be greatly damped.

[0105] The base 14 also supports and fixes the sealed
heating cavity and the heat insulating sleeve 7.

[0106] For the above embodiments, the relationship
between the spring 15, the magnetic sheet 192 and the
electromagnet of the power supply device is only limited
to the schematic view of the working principle of the pow-
er supply device in FIG.8 of the present disclosure, rather
than only limited to the illustrated technical solution that
can be implemented.

Embodiment 4

[0107] Embodiment 4 provides two other technical so-
lutions of the power supply device of Embodiment 3:

As shown in FIGS.10a and 10b, the two ends of the mag-
netic sheet 192 are connected by two identical springs
15, which are respectively fixed in the middle of the base
14. In this way, the heating swinging needle 19 in the
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vibration through hole 62 together constitutes a three-
point stable support in static condition.

[0108] The electromagnet composed of a coil 16 and
an iron core 211 distributed on one side of the heating
swinging needle 19, as shown in FIG 10a, is provided
with a structure of single-sided electromagnet. Alterna-
tively, electromagnets composed of coils 16 and iron
cores 211 distributed on both sides of the heating swing-
ing needle 19, as shown in FIG.10b, are provided with a
structure of double-sided electromagnets.

[0109] When the heating cavity starts to work to a sta-
ble heating state, the electromagnet starts to work. The
structure of the one-side electromagnetic component us-
es electromagnetic force to disturb the static stable con-
dition of the swinging needle 19, so that the heated to-
bacco in the cigarette is "stirred", and it is easier for the
smoke aerosol generated after heating the cigarette to
discharge.

[0110] When using the double-sided electromagnets,
the electromagnets on both sides should be conducted
in turn, such vibration structure contributes more to the
swing generated by the heated cigarette, and it is also
easy to achieve a new dynamic balance, thus the "stir-
ring" smoke-generation structure with double-sided elec-
tromagnets is preferred.

Embodiment 5

[0111] Asshownin FIG 11, a sealed heating smoking
set with a micro-motion clamp, the difference from Em-
bodiment 1 is that, there is no airflow disturbance com-
ponent below the sealed heating cavity.

[0112] The above are only specific embodiments of the
present disclosure, the protection scope of the present
disclosure is not limited thereto, any person skilled in the
art can easily think of changes or substitutions within the
technical scope disclosed by the present disclosure, and
they shall be covered by the protection scope of the
present disclosure. Thus, the protection scope of the
present disclosure shall be subject to the protection
scope of the claims.

Claims

1. A heating smoking set with a micro-motion clamping
and sealing function, wherein the heating smoking
set comprises a circular micro-motion clamp, and
the micro-motion clamp comprises: a micro-motion
swivel (1) and a sliding wheel (12) linked to the swiv-
el, as well as a plurality of clamping blocks (2);

Wherein, a rotation axis (21) and a sliding
groove (22) are provided on each clamping
block (2);

The micro-motion swivel (1) comprises a circular
structure, and the radius of the center hole is R;
The clamping block (2) is provided with a circular
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1"

arc structure, and the radius of the circular inner
circleis R;

Each of the sliding wheels (12) is mounted on
the inner end surface of the micro-motion swivel
(1) in a fixed-connection manner;

Each clamping block (2) is also connected to the
inner end surface of the micro-motion swivel (1)
through the rotation axis (21), and the rotation
axis (21) is disposed on the clamping block (2)
at a point close to the center of the circle where
the arc structure is located;

Each sliding wheel (12) is in sliding connection
with each of the clamping blocks (2) at respec-
tive corresponding positions, and each sliding
wheel (12) is limited in each of the sliding
grooves (22) in a rotating or sliding manner, in
case the micro-motion swivel (1) rotates, it
drives each of the sliding wheels (12) to dis-
place, each of the sliding wheels (12) drives
each of the clamping blocks (2) to rotate through
the sliding grooves (22), and the center of the
inner circle of the clamping blocks (2) moves.

The sealed heating smoking set of claim 1, wherein
the sealed heating smoking set further comprises a
sealed heating cavity and an airflow disturbance
component, the airflow disturbance component gen-
erates disturbance to the cigarettes in the sealed
heating cavity through inserting or non-inserting into
the sealed heating cavity.

The sealed heating smoking set of claim 1 or 2,
wherein the sliding groove (22) is a waist groove.

The sealed heating smoking set of claim 1 or 2,
wherein the two ends of the circular arc structure of
each clampingblock (2) are irregular, and the shapes
of the two ends match each other.

The sealed heating smoking set of claim 1 or 2,
wherein the rotation axis 21 is disposed on the
clamping block 2 at a point close to the center of the
circle where the arc structure is located; preferably,
the sum of the central angles of the inner arcs of the
circular arc structures of all the clamping blocks is
360 degrees.

The sealed heating smoking set of claim 1, wherein,
the heating smoking set is provided with a locking
device, the locking device can lock the clamping
block (2) and/or the micro-motion swivel (1).

The sealed heating smoking set of claim 2, wherein
the sealed heating smoking set further comprises a
sealed heating component; the sealed heating com-
ponentcomprises: a circumferential heating element
(4), a heat insulating layer (5), and a sealing sleeve
(6) distributed in sequence from the inner layer to
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the outer layer, wherein, the circumferential heating
element (4) is provided with a hollow structure, the
sealed heating cavity is formed inside, and the bot-
tom of the sealing sleeve (6) is provided with an elas-
tic pad (60) sealing the bottom of the sealed heating
cavity;

The airflow disturbance component is an oscillating
component, the oscillating component is disposed
at the lower part of the sealed heating cavity to gen-
erate oscillating squeeze on the elastic pad (60).

The sealed heating smoking set of claim 2, wherein
the sealed heating smoking set further comprises a
sealed heating component, the sealed heating com-
ponentcomprises: a circumferential heating element
(4), a heat insulating layer (5), and a sealing sleeve
(6) distributed in sequence from the inner layer to
the outer layer, wherein, the circumferential heating
element (4) is provided with a hollow structure, the
sealed heating cavity is formed inside, and the bot-
tom of the sealing sleeve (6) seals the bottom of the
sealed heating cavity, the bottom of the sealing
sleeve (6) is provided with an elastic vibrating mem-
brane (61), the elastic vibrating membrane (61) is
provided with concentric corrugated undulations,
and a vibrating through hole (62) is provided on the
elastic vibrating membrane (61);

The airflow disturbance component is an oscillating
component, and the oscillating component compris-
es:

A swinging needle (13) penetrating the vibrating
through hole (62) and into the sealed heating
cavity;

A power supply device providing power for the
swinging needle (13) to wigwag.

The sealed heating smoking set of claim 2, wherein,
the sealed heating smoking set further comprises a
sealing component, and the sealing component
comprises: a sealing sleeve (6), the interior of the
sealing sleeve is a sealing cavity, the bottom of the
sealing sleeve (6) is provided with an elastic vibrating
membrane (61), the elastic vibrating membrane (61)
is provided with concentric corrugated undulations,
and a vibrating through hole (62) is provided on the
elastic vibrating membrane (61);

The airflow disturbance component is a heating os-
cillating component, and the heating oscillating com-
ponent comprises:

A heating swinging needle (19) that penetrates
the vibrating through hole (62) and into the
sealed cavity, and a part of the heating swinging
needle (19) inside the sealed cavity is provided
with an electric heating function;

A power supply device provides power for the
heating swinging needle (19) to wigwag.
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12

10. The method using a sealed heating smoking set of

claim 1 or 2, wherein, a cigarette is inserted into the
sealed heating cavity, rotate the micro-motion swivel
(1) in a certain direction, which may drive the clamp-
ing block (2) to rotate, so as to clamp the cigarette
and circumferentially seal the sealed heating cavity,
the sealed heating smoking set initiates, users start
to smoke.
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